Effect of the superoxide dismutase inhibitor, diethyldithiocarbamate, on the cytotoxicity of mitomycin antibiotics.
Mitomycin C (MC) and its structural analogs porfiromycin (PM), BMY-25282 and BL-6783 are toxic to EMT6 cells under aerobic and hypoxic conditions. The mitomycin antibiotics are hypothesized to exert cytotoxicity under hypoxic conditions by cross-linking DNA following reductive activation, while aerobic cytotoxicity may involve DNA cross-linking by these agents and/or damage due to the generation of oxygen radicals. Previous findings (Pritsos and Sartorelli, 1986) indicated that the rank order of cytotoxicity for a series of mitomycins was the same as the rank order for the rate of oxygen consumption induced by these agents. As an additional approach to explore the role of oxygen radicals in the aerobic cytotoxicity of the four agents studied, EMT6 cells were treated with the mitomycins in the presence of the superoxide dismutase inhibitor diethyldithiocarbamate (DETC). DETC, which decreased superoxide dismutase activity in EMT6 cells, increased the cytotoxicity of BMY-25282 and BL-6783 by half an order of magnitude, but did not affect the toxicity of PM or MC to these cells. DNA cross-links, a proposed cytotoxic lesion induced by BMY-25282, however, were not detectably increased in EMT6 cells exposed to this agent in the presence of DETC in spite of the large increase in cytotoxicity under these treatment conditions. No single strand breaks were detected in cells exposed to either BMY-25282 or BMY-25282 plus DETC. The findings support the concept that oxygen radicals may have a role in the aerobic cytotoxicity of some of the mitomycin antibiotics, and that the lesions responsible for cytotoxicity produced by oxygen radicals may not reside entirely at the level of DNA.